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COMPLETE Sj^ECiraCATION. 

Powd«MI!oiitaiiiiiig Preparations for Applicatim to tihe Human Skin. 

We, The PERMurrr Company Limited, a sillc, sometimes used as a filler powder, is 
British Company, of Pennutit House, Gun- only smooth parallel to the fibre axis, 
nexsbury Avenue, London, W.4. do hereby It is possible to produce polymer par- 
declare the invention, for which we pray tides by the standard techniques of sus- 
5 that a patent may be granted to us, and the pension polym^isation in the form of per- 45 
method by which it is to be performed, to feet spheres. The diameter of the polymer 
be particularly described in and by the f ol- beads can be controlled by altering the con- 
lowmg statemcait: — ditions of the polymerisation sudi as the 
Preparations for application to the human rate of stirring, die temperature of the sus- 
10 skin are of the most diverse formulations, pension, the catalyst concentration, the pH, 50 
but the vast majority contain powder, that and the ratio of monomers to suspoision 
is to say, very small soM particles. A medium. The average diametar may be 
preparation may contain more tban one made very low indeed, Le. less than 100 
kind of powder, and the total amount of mio-ons. Since they are perfect spheres, 
15 powder in a preparation may range from such small polymer beads, which will be 55 
95% or more by wei^t in face powders called micro-beads, are intrinsically 
and baby powders to as litde as 1% or 2% "smooth" and do not merdy feel smooth 
in cleansing creams and vanishing creams. because of their small size. 
Some of the powders, for example preci- The essence of this invmtion is the use 
20 pitated chalk or zmc oxide, are included to of polymer micro-beads having an average 60 
^ve opacity. Most preparations contain a diameter between 1 and 100 microns as a 
powder which acts essoitially as a filler or cpnstitnent of a powd^-containing prepara- 
a carrier for parfume or organic colouring tion for application to the human ^dn. By 
matter, and this powder is most commonly way of specific example^ polyma: micro- 
25 talc, though it may be kaolin or diesnically beads can replace talc (or the equivalent of 65 
modified kaolin. talc) in any cosmetk preparation. The fHX>- 
Talc and other filler powders are finely portion of the micro-beads in a preparation 
ground to give the impression of smooth- according to the invention is from 5 to 95% 
ness. The partide size is made so small by weight of the powder partides. 
30 fliat jj^ed edges are not felt In a typical It is not feasible to produce micro-beads 70 
face powder, Ibe average particle size is for use in the inv^tion having an av^age 
about 10 microns; the largest partides are diameter of much less than 5 microns, while 
about 65 microns, and the smallest particles the suitability of the beads for use in the 
optically resolved are about 3 microns in preparations decreases if their average dia- 
35 diameter. Howcvct, none of these powders meter is much above 60 microns. Prefer- 75 
can be ground to particles which are them- ably the beads have an av^age diameter 
selves completely smooth. Talc, for in- between 3 and 100 microns and most pre- 
stance, may show a smooth crystal fracture ferably betweeai 5 and 40 microns, 
in two dimensions, while having jagged The advantage of increased smoothness is 
40 edges in the tl)il^<^imension. Finely ground of course best obtained when the proportion 80 
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of polym«r micro-beads in a preparation is 
high, and in general diis proportion is at 
least 25% by wej^t in face powder and 
similar cosmetic powdears. 
5 The polymer micro-beads used in cos- 
metic preparations according to the inven- 
tion are prdPerably cross-linked polymers, 
and most preferably cross-linked vinyl poly- 
mers, produced by the suspension poly- 

10 merisation of a mixture of at least one 
monomar containing one polymerisable 
double bond and at least one monomor con- 
taining two or more double bonds, in the 
presence of a catalyst Micxo-beads of such 

15 copolymers are infosible and insoluble in 
all solvents, and thus capable of separation 
from monomers and oflier material to a 
very high degree of purity. Hbwever Imear 
polymers whidi can be prepared as micro-. 

20 beads of the correct particle size and with 
other suitable properties may be used. The 
micro-beads are unaffected by other con- 
stitu^ts of die cosmetic preparations, and 
by anything with whidi they may come into 

25 contact in normal use of a cosmetic pre- 
paration. 

For the manufacture of cross-linked 
resins, suitable monomers containing one 
polymerisable double bond include styrene, 
30 vinyl toluene, the est^-s of acrylic and meth- 
acrylic acids, e.g. methyl, ethyl and butyl 
esters, and vinyl acetate. Smtable mono- 
mcsrs containing two or more polymerisable 



double bonds include divinyl benzene, ethyl- 
ene glycol diacrylate» etfa^ene g^col di* 35 
metfaacrylat^ divhiyl ketone and divinyl ox- 
alate. Suitable catalysts are those yielding 
free radicals on heating and include benz- 
ene paroxide, lauroyl pmxid^ acetyl par- 
oxide, cumoie hydroperoxide, and azo-bis- 40 
isobutyronitrile. 

By suitable dioice of the monomer^ the 
characteristics such as tiie hydrophobic or 
hydrophilic properties or the netural, am- 
photeric or buffa-ing properties of the 45 
micro-beads can be controned. A simple 
cross-linked hydrocarbon micro-bead may, 
for example, be generally of a hydrophobic 
character and otherwise lacking in chemical 
properties; that is to say it may be non- 50 
polar and neither acidic nor basia How- 
ev^, tiiese properties may be modified by 
the incorporation of small percentage of 
other monomers during the production of 
the polymer micro-beads. 55 

To illustrate this control of propmties 
some examples of micro-bead polymers 
based oti polystyroie cross-linked with di- 
vinyl-benzene (d.v.b.) and containing other 
monomers are given in the following table, 60 
together with some of their properties. The 
simple cross-linked hydrocarbon polymo* is 
also indt^ed for cranparfeon. AH percent- 
ages and parts given in this specification are 
by wel^^t unless otherwise stated. 
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Polymer 



Composition (% by wt) 



Properties 



30 



35 



40 



45 



50 



55 





A. 


StytatB 

d.v.b. 


96 
4 


Inert and hydrophobic 


5 


B. 


Styrene 

d.v.b. 

fivdroTVP'flivl skmAuf^ 


95 
4 

X 


^biert but less hydrophobic 




C 


Styrene 
d.v,b. 

hydro^etliyl acrylate 


86 
4 
10 


Dc^tefy hydrophilxc 


10 


D. 


Styrene 

d,v.b, 

methacrylic acid 


93 
4 
3 


Mildly acidic (and hydrophylic) 


15 


E. 


Styr^e 

d,v.b, 

acrylate ester of an 
^anolamine 


92 
4 

4 


Mildly basic (and hydrophylic) 



R 



20 



25 



Styrene 

d.v.b 

methacrylic add and 
acrylate ester of an 
cthanolamine in 
equivalent propor- 
tions 



Neutral or amphoteric 



G. 



Styr^e 
d.v.b. 

acrylonitrile 
or acrylamide or 
ethyladrylate 



90 
4 



More polar than A. Neutral but 
not of a buffering characto* like 
R 



The copolymer of styrm^ d.v.b. and hy- 
droxyethyl acrylate is particularly attractive 
when h3drophilic properties are required. 

Other suitable monomers or diff^rrat 
combinations or both can be employed. For 
example the buffering ^ect of methacrylic 
acid and an amino-acrylate can be com- 
bmed with the hydrophilic effect of hydroxy- 
elhyl acrylate or the contribution of an 
acrylate ester, such as ethyl acrylate^ or 
acrylonitrile or aarylamide in increasing the 
polarity without increasing the numb^ of 
actual add or basic groups. 

Cosmetic powdm normally contain 
colouring mattar in die form of particle of 
pigment Polymer micro-bea^ can them- 
selves be suitably coloured during their 
manufacture, and dius the need for a separ- 
ate pigment in the powder can be obvi^ed, 
if desired, though to obtain a suitable range 
of shades it may still be p-^erred to make 
the colouring matter a separate ingredknt 

Examples of colouring matter that may 
be added are 2% iron oxide based on the 
wd^t of the microbeads, whidi can be 
mixed by grinding; dry Brilliant Green B JP., 
whidi can also be mixed by grinding in a 
proportion of 1% by wdg^t of the micro- 



beads to give a gre^iish-blue colour; and a 
1% solution of Brilliant Green BJ. m 
water which can be added to the polymer 
beads with stirring in the proportion of 6 
50% y/w to give a greenish blue colour. 
^ Whiteness can be mparted^^^Jududing-- - 
titanium dioxide in the mixture^at is poly- 
merised or by so producing the beads by 
known methods that they have a very fine 6 
bubble structure and consequently are 
opaque. 

The invention is useful in ttic first in- 
stance in cosmetic powders. Any conven- 
tional constitu»its of the powder should be 7 
finely ground, and from die point of view 
of smoothness should be as Gaeiy ground 
as possible^ prdferably to a partide size not 
exceeding 50 microns and advantageously 
less. 7 

Various kinds of cosmetic powders in 
which the polymer micro-beads are advanta- 
^us will now be described. 

The first is fcice powder. Face powders 
generally consist of a mixture of materials, 8 
both organic and inorganic. The usual or- 
ganic materials are starches, sudi as rice 
or corn starch, Lycopodium powder and 
finely ground silk, and the common inor- 
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ganic compounds include not only talc but 
^ zinc oxMe. zinc carbonate and titanium 
diojcide. Suifaoe-acUve agents, commonly 
metal soaps such as zinc or magnesium 
5 stearate. are usually incorporated to help 
Ae components of the powder to adh^e to 
the skin surface. Jn addition to these ma- 
terials, face powder usually contains colour- 
ing matter and paiumo. 

10 EXAMPLE 1 

Folym^ micro-beads were produced from 
a mixture of monomers consisting of 96% 
styrrae and 4% d.v.b. by suspension poly- 
merisation, the conditions being sdo^ted so 

15 that at least 95% of the miap-beads wero 
between 3 and 15 microns in diameter. Sudi 
micro-beads are inert and hydrophobic. The 
beads were mixed with 5% of magnesium 
stearate. and the resultant mncture proved 

20 acceptable as a face powder in us^ tnals. 

EXAMPLE 2 
Transparcmt and Ifeht face powder. ^ 
fflgued togive bloom to tiie fec^ is of toe 
following composition:^ — 



60 



65 



70 



75 



25 Polymer beads (as used 
in Example 1) 

Rice starch 

Zinc oxide 

Z3nc stearate 



80% by weight 
10% by weight 
5% by weight 
5% by weifijit 



85 



30 EXAMPLE 3 ^ . . 

Face powder of hi^ opaca^ is of the 
following composition: — 

Precipitated dialk ... 35%bywei^t 
Polymer beads (as used 
35 in Example 1) ... 35%bywei^t 

Zinc oxide H'^^l^'^^^l 

Zinc stearate 5% by weight 

— ^ EXAMPLE 4 

Baby powder which can be sterihsed by 
40 heating for 1 hour in the toMerature range 
of 150 to 160**C conasts of:— 

Polymer beads (as used . 

in Example 1) ... 95%bywe^t 
Boric add 5% by weight 



45 



EXAMPLE 5 
Baby powder is of the following com- 
position: — 



50 



Polymer beads (as used 
in Example 1) 

Com starch 

Boric acid 



85% by weight 
10%bywe1^t 
5% by weight 



Other cosmetic preparations according to 
this inv^tion are esswitially cr^s. m 
which it is an oil or solvent which is the 
55 essMitial mgredient and which is intended 



to be brought into contact with tiie skm 
and to be spread on the skin to a Inmted 
extent This is usualfer achieved by use of 
an aqueous emulsion so that tiie application 
of tiie ofl is more controlled than if it were 
direcdy applied, when it woidd m most 
cases be appHed too thiddy. However, if 
tiie oil or other liquid is sufficientiy stably 
emulsified for die product to be stable, Ihoe 
is so much emulsifying agent that the sfcoi 
is excessively wetted witii water, and the 
extent to which the desired Hquid can conre 
in contact with and coat or be absorbed mto 
the skin is limited. 

The cosmetic creams mclude deansing 
preparations for tiie removal from the skm 
of oils or solvents or compositions OMitain- 
Mig ofls or solvents. Such preparations usu- 
aUy consist essentiaUy of an aqueous solu- 
tion of a surface-active ag^t of adeqii^ 
conc^tration, wetting power and emuls^y- 
ing action. Witii tiiese preparations the skm 
can be cleansed of the ofl or otiia: matter 
qulddy and effectively but the skin may at 
the same time be degreased to an undesn:- 
able ^ent If on the otiier hand a piece 
of soft material such as a dodi is used 
to wipe off the unwanted oil or solvait tm 
process is slower and less effective ihougi 
Isinder to the skin. . 

Any such cream may advantagpously m- 
clude the polymer micro-beads as an aque- 
ous dispersion, wifli or without a surface- 
active agent , . , , . ofi 

In preparations in whidi the pnmary oD- 3^ 
ject is to apply oil to the skin the miCTO- 
beads act as a carrier for tiie oil and thus 
such preparations consist essentially of an 
aqueous disporsion of oil-bearing micro- 
beads. Surfaceractive ageaits may be totally 
absent from the preparations or presmt m 
such small amounts that they do not mt^- 
f ere with the action of the preparation, 

Bi preparations in which the primary ob- 
Tcct is to remove oil from tiie skm the beads iw 
may be dispersed in water without a sur- 
face-active agsait or witii a muA sm^ 
amount of a surface-active a^nt of a miltter 
diaracter flian previously used. Wien this 
product is worked over tiie skm die ofl is 105 
absorbed by tiie beads and the water g 
brou^t into direct contact with the ^nu 
tiius s^)arating tiie latto" from 
to be removed witii mudi less dra^effe^ 

IbCcro-beads used in such ofl-caCTymg 
or oil-rmovmg preparations may ^van- 
tageously have larger pores tiian polymer 
micro-beads produced by convraitional 

™tl^ods of producing microbeads witii 115 
larger pores are known and indude meet- 
ing tiie polymerisation of the m<»iomers m 
a solvent which is eiflier a precipitant or a 
swefling agpnt for tiie resultant copolymer, - 
die mcmomcrs including a gi^ater iropor- l^u 
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5 



tion of cross-linking agent than in the con- 
ventional method. Such micro-beads may 
^o be made by effecting the polymerisa- 
tion in the presence of a polymeric sub- 
5 stance that is completely soluble in (or mis- 
cible with) the monomer mixture to yield a 
single phase, and will not dissolve in or be 
dissolved by the resultant copolyma:, and 
when the polymerisation has been effected 

10 removing the polym^ic substance contained 
in the copolymer by solvent action, as des- 
cribed ami claimed in our Application No. 
36727/65 (Serial No. 1,140.910). Such 
beads are known as macroporous or macro- 

IS reticular, and the large pores may sukably 
be from 300 to 10000 An^troms unitfr in 
size. 

An example of a cosmetic cream accord- 
ing to this invention is as follows:— 

20 EXAMPLE 6 

Powder cream for combined creaming 
and powd^ing, or for skins witihi poor ad- 
hesion, is of the following composition: — 

Podymor. beads (of the 
25 same composition and 
average diameter as 
those in Examj^ 1 
but having pores of 
about 2000 Angstrom 

30 units size) 15%bywei^t 

Glycea-ol monostearate 15% by weigjit 

Glycerine 25%bywei2it 

Wata: 45%bywd§it 

If a cojpolymer is made as described in 
35 our Application No. 36727/65 (Serial No. 
1,140,910) but the soluble polymeric sub- 
stance it not leadied out, the copolymer 
does not contain lai^ void pores but has 
usdxA other properties. An example is a 
40 copolymeric substance produced by copoly- 
merismg 73.6% styraie, 6.4% d.v.b. in the 
presence of 20% polyisobutylene (of about 
3000 molecular wei^t), die mixture also 
containing titanium dioxide in an amount 
45 equal to 20% by wei^t of the organic 
constituents. This substance has a waxy 
consistency and adheres well to the skm, so 
tliat it may advantageously be used in a 
powder. 

50 Furth^ cosmetic preparations in whidi 
micro-beads may be incorporated accord- 
ing to the invention are ess^tially greases, 
in that the base or major constituent is an 
oil, fat or wax. The viscosity of the base, 

55 or its consistency or rigidity, may not be 
suitable, and is commoxdy modifi^ by the 
Incorporation of materials soluble in the 
product. However such additives are now 
irrevocably present in the product, unless 

60 for example the oil is absorbed by the skin 
while the additive is not absorbed. Because 
of the sensitivity of human skin diere is 



always a risk that sudi additives may cause 
irritation, and if Ihey are deposited withm 
the pores they may subsequently absorb 65 
moisture and swell to block the pores. 

The modification of die viscosity, con- 
sistency or hardness of the oil, fat or wax 
is effected, according to die invmtion» by 
the addition of the polymer micro-beads, 70 
which modify the bulk j^perties without 
altering the intrinsic properties of &e con- 
tinuous phase. 

The viscosity of oils and greases, as 
measured under conditions of constant 75 
shear, increases approxbnateJy linearly with 
the proportion of micro-beads added. On 
the other hand the static ylsoosi^, as meas- 
ured by an adaptation of Ihe felling ball 
method, of a grease is decreased. For ex- 80 
ample the viscosi^ of a grease composed 
of white soft paraffin to which 10% liquid 
paraffin has bem added may be decreased 
by the addition of 10% micro-beads by 
weight This combioatioii of decreased 85 
static viscosity and increased viscosity under 
shear is beneficial in a cream as it is softer 
to scoop up on file fingers, but less fluid at 
the area of use. Other powder-containing 
preparations which may be applied to the 90 
skin include foot powd^. An example of 
such a powdCT wm now be given: — 

EXAMPLE 7 
Foot powdo: widi fun^ddal properties 
is of the following composition: — 95 

Polymer beads (as used 

in Example 1) ... 70%bywei^ 

Kaolin 10% by weight 

Com stardi 15%bywei^t 

Boric acid 2%byweigjit 100 

Mixed t-butyl m- and 

p- cresols 2% by weight 

Hexachlorophraie ... I%bywe^ 

WHAT WE CLAIM IS:— 

1. A powder-containing preparatioa for 105 
application to the human skin in ^^iich 
from 5 to 95% by weight of the powder 
particles are polym&c micro-b«ads havmg 

an average diamet^ between 1 and 100 
microns. HO 

2. A preparation accordiog to claim 1 
in whidbi the micro-beads are crossplinked 
polymers. 

3. A preparation according to dahn 2 

in whidi the micro-beads are copolymers 115 
of styrene and divinyl benzene. 

4. A preparation according to claim 2 
in which the micro-beads are copolymers 
of styrene, divinyl b^izene and hydroxy- 
ethyl acrylate. 120 

5. ^ A powder-containing preparation ac- 
cording to any one of clauns 1 to 4 in 
whidi at least 5% of the powder partides 
are cross-linked polymer mkro-beads of 
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15 



average diameter between 3 and 100 
jnkrons. the powder also containing from 
3 to 10% by weight of a metal soap. 

6. A preparation according to any one 
of die preceding claims in the form of pow- 
der of whidi the polym^ microbrads con- 
stitute at least 25% by weight 

7 A preparation according to any one 
of dahns 1 to 5 in the form of cxeam m 
whidi the polymar micro-beads are present 
as an aqueous dispersion with or without a 
surfeice-active agent ^. ^ i • ^ 

8 A preparation accordmg to dami / 
in which die micro-beads are macroporous 
and have pores of from 300 to 10000 Ang- 
strom units in size. 



9. A preparation according to any of 
daims 1 to 5 in the form of grease. 

10. A preparation according to any one 
of the precedmg claims in which the pdy- 
mer beads have an average diameter be- 
tween 5 and 40 microns. . 

11. A preparation according to daim 1 
substantiaffy as described in any of the 
Examples herein. 

For the Applicants: — 
GHX. JENNINGS & EVERY. 
Chartered Patent Agents, 
51/5i Chancery Lane, 
London. W-C2w 
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